EUROPEAN PATENT OFFICE 



^Patent Abstracts of Japan 



'publication number 
publication date 



11329424 
30-11-99 



APPLICATION DATE 
APPLICATION NUMBER 



26-04-99 
11118516 



APPLICANT : 
INVENTOR : 
INT.CL. 
TITLE : 
ABSTRACT : 



SANYO ELECTRIC CO LTD; 
NOMA TOSHIYUKI; 

H01M 4/50 H01M 4/02 H01M 4/58 H01M 10/40 
NONAQUEOUS SECONDARY BATTERY 

PROBLEM TO BE SOLVED: To improve a charge-and-discharge cycle characteristic by 
providing a negative electrode containing an active material consisting of lithium or a 
lithium alloy and a positive electrode having an active material consisting of a manganese 
oxide having an intermediate crystal structure between spinel type LiMn 2 0 4 and X-type 
manganese dioxide obtained by partially removing lithium contained in spinel type 
LiMn 2 04 by thermal treatment. 

SOLUTION: Spinel type manganese dioxide (LiMn 2 0 4 ) is obtained by mixing Mn 2 0 3 or 
optional manganese dioxide to lithium carbonate in a mole ratio of Mn: Li=2:1 followed by 
heating at 800-900°C. This spinel type manganese dioxide is dipped in sulfuric acid to 
prepare manganese oxide having an intermediate crystal structure between spinel type 
LiMn 2 04 and X.-type manganese dioxide. By this acid treatment, I/2 of the lithium 
contained in the spinel type LiMn 2 0 4 is removed. Prescribed quantities of a conductive 
agent and a binder are mixed to this manganese oxide to form a positive electrode mix. 
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